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1
SEMICONDUCTOR MEMORY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application is based upon and claims the benefit of
priority from the prior Japanese Patent Application No.
2015-076067, filed on Apr. 2, 2015, the entire contents of
which are incorporated herein by reference.

BACKGROUND

1. Field

Embodiments described herein relate generally to a semi-
conductor memory device.

2. Background Art

In the prior art, there is a semiconductor memory device
comprising a plurality of basic cells which immobilize the
structure of a transistor. Then, by modifying the metal layer
or the via layer, etc. are connected to the plurality of basic
cells, and correspond to different operating requirements or
circuit requirements of the semiconductor memory device
without modifying the basic cell portion.

In the semiconductor memory device having a plurality of
input and output ports, when applying the above conven-
tional technique uses a semiconductor memory device hav-
ing a maximum output ports to need as the basic cell.

However, in a typical semiconductor memory device, the
number of input and output ports is increased in order to
increase the area. Therefore, if a large number of ports are
not used, the semiconductor memory device provides unnec-
essary circuits, a reduction in circuit area are not achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing an example of the configu-
ration of a semiconductor memory device 100 according to
a first embodiment;

FIG. 2 is a circuit diagram showing an example of the
configuration of the first memory cell C1 shown in FIG. 1;

FIG. 3 is a diagram showing the example of the circuit
connection (semiconductor memory device 100A) that
allows the semiconductor memory device 100 in FIG. 1 to
act as a three-port memory;

FIG. 4 is a diagram showing an example of the configu-
ration of a semiconductor memory device 200 according to
a second embodiment;

FIG. 5 is a circuit diagram showing an example of the
configuration of a first memory cell C1 in FIG. 4;

FIG. 6 is a diagram showing the example of the circuit
connection (semiconductor memory device 200A) that
allows the semiconductor memory device 200 in FIG. 4 to
act as a three-port memory;

FIG. 7 is a circuit diagram of another configuration
example of the first memory cell C1 shown in FIG. 1;

FIG. 8 is a diagram showing an example of a circuit
connection that allows the semiconductor memory device
shown in FIG. 1 to act as a three-port memory;

FIG. 9 is a circuit diagram of a configuration example of
a semiconductor memory device 500 according to the fifth
embodiment;

FIG. 10 is a diagram showing a layout example of the
semiconductor memory device 500 shown in FIG. 9;

FIG. 11 is a cross-sectional view showing an example of
a cross section taken along line Y1-Y1 of FIG. 10;

FIG. 12 is a cross-sectional view showing an example of
a cross section taken along line Y2-Y2 of FIG. 10;
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FIG. 13 is a circuit diagram showing a configuration
example of a semiconductor memory device 600 according
to the sixth embodiment;

FIG. 14 is a diagram showing a layout example of the
semiconductor memory device 600 shown in FIG. 13;

FIG. 15 is a circuit diagram showing a configuration
example of a semiconductor memory device 700 according
to the seventh embodiment;

FIG. 16 is a diagram showing a layout example of the
semiconductor memory device 700 shown in FIG. 15;

FIG. 17 is a circuit diagram showing a configuration
example of a semiconductor memory device 800 according
to the eighth embodiment; and

FIG. 18 shows a layout example of the semiconductor
memory device 800 shown in FIG. 17.

DETAILED DESCRIPTION

A semiconductor memory device according to an embodi-
ment includes first and second storages that enable writing
and reading of data. The first storage includes a first decod-
ing line, a first word line, a first bit line, a second decoding
line, a second word line, a second bit line. The first storage
includes a first decoder including an output part that outputs
a signal to the first decoding line. The first storage includes
a first control circuit including an output part that outputs a
signal to the first word line based on a first decoding signal
supplied to the first decoding line. The first storage includes
a first amplifier including an output part that outputs a signal
to the first bit line. The first storage includes a second
decoder that outputs a signal to the second decoding line.
The first storage includes a second control circuit that
outputs a second control signal to the second word line based
on the signal supplied to the second decoding line. The first
storage includes a first memory cell that stores, in response
to a first control signal supplied to the first word line, data
based on a first data signal supplied to the first bit line and
outputs a second data signal based on the stored data to the
second bit line in response to the second control signal. The
first storage includes a second amplifier that senses the
signal of the second bit line and outputs a first output data
signal based on the sensed signal. The second storage
includes a third decoding line, a third word line, a third bit
line, a fourth decoding line, a fourth word line, a fourth bit
line. The second storage includes a third control circuit
including an output part that outputs a signal to the third
word line based on a third decoding signal supplied to the
third decoding line. The second storage includes a fourth
decoder that outputs a signal to the fourth decoding. The
second storage includes a fourth control circuit that outputs
a fourth control signal to the fourth word line based on a
signal supplied to the fourth decoding line. The second
storage includes a second memory cell that stores, in
response to a third control signal supplied to the third word
line, data based on a third data signal supplied to the third
bit line and outputs a fourth data signal based on the stored
data to the fourth bit line in response to the fourth control
signal. The second storage includes a third amplifier that
senses the signal of the fourth bit line and outputs a second
output data signal based on the sensed signal. The first
decoding line and the third decoding line are electrically
connected to each other. The first bit line and the third bit
line are electrically connected to each other.

Embodiments will be described below with reference to
the accompanying drawings.
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First Embodiment

FIG. 1 shows an example of the configuration of a
semiconductor memory device 100 according to a first
embodiment.

As shown in FIG. 1, the semiconductor memory device
100 includes a first storage XA and a second storage XB that
enable writing and reading of data. In the circuit connection
of the semiconductor memory device 100 shown in FIG. 1,
the semiconductor memory device 100 acts as a memory
including two two-port memories.

For example, as shown in FIG. 1, the first storage XA
includes first write decoding lines LW0 and LW1, first write
word lines WLWO0 and WLW1, first write bit lines BLWO0
and BLW1, first write inverted bit lines /BLWO0 and /BLW1,
first read decoding lines LRO and L.R1, first read word lines
WLRO0 and WLR1, first read bit lines BLR0 and BLR1, first
read inverted bit lines /BLRO and /BLR1, a first write clock
line CLW, and a first read clock line CLR.

For example, as shown in FIG. 1, the first storage XA
further includes a first write decoder WD, first write control
circuits WC0 and WC1, first write amplifiers WP0 and WP1,
a first read decoder RD, first read control circuits RC0 and
RC1, first memory cells C1, C2, C3, and C4, and first read
sense amplifiers RP0 and RP1.

The first write decoder WD has an output part that outputs
signals to the first write decoding lines LW0 and L W1 based
on a signal inputted via an input terminal WAO.

The first write control circuit WCO has an output part that
outputs a signal to the first write word line WLWO0 based on
a first write decoding signal supplied to the first write
decoding line LWO0 and a signal supplied to the first write
clock line CLW.

The first write control circuit WC1 has an output part that
outputs a signal to the first write word line WLW1 based on
a first write decoding signal supplied to the first write
decoding line LW1 and a signal supplied to the first write
clock line CLW.

The first write amplifier WP0 has an output part that
outputs signals to the first write bit line BLWO0 and the first
write inverted bit line /BLWO0 based on a signal inputted via
an input terminal AIQ.

The first write amplifier WP1 has an output part that
outputs signals to the first write bit line BLW1 and the first
write inverted bit line /BLW1 based on a signal inputted via
an input terminal AIl.

The first read decoder RD has an output part that outputs
signals to the first read decoding lines LR0 and L.R1 based
on a signal inputted via an input terminal RAO0.

The first read control circuit RCO outputs a first read
control signal to the first read word line WLRO based on a
signal supplied to the first read decoding line LRO. The first
read control circuit RC1 outputs a first read control signal to
the first read word line WLR1 based on a signal supplied to
the first read decoding line LR1.

The first memory cell C1 is connected to the first write
word line WLWO, the first read word line WLRO, the first
read bit line BLRO, the first read inverted bit line /BLRO, the
first write bit line BLWO0, and the first write inverted bit line
/BLWO.

The first memory cell C1 stores data based on a first write
data signal supplied to the first write bit line BLWO0 and a
first write inverted data signal that is supplied to the first
write inverted bit line /BLWO0 and is inverted from the logic
of the first write data signal, in response to a first write
control signal supplied to the first write word line WLWO.
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The first memory cell C1 outputs a first read data signal
based on the stored data to the first read bit line BLR0O and
outputs a first read inverted data signal, which is inverted
from the logic of the first read data signal, to the first read
inverted bit line /BLRO in response to the first read control
signal supplied to the first read word line WLRO.

The first memory cell C2 is connected to the first write
word line WLW1, the first read word line WLR1, the first
read bit line BLRO, the first read inverted bit line /BLRO, the
first write bit line BLWO0, and the first write inverted bit line
/BLWO.

The first memory cell C2 stores data based on the first
write data signal supplied to the first write bit line BLW0 and
the first write inverted data signal that is supplied to the first
write inverted bit line /BLWO0 and is inverted from the logic
of the first write data signal, in response to a first write
control signal supplied to the first write word line WLW1.

The first memory cell C2 outputs a first read data signal
based on the stored data to the first read bit line BLR0O and
outputs a first read inverted data signal, which is inverted
from the logic of the first read data signal, to the first read
inverted bit line /BLRO in response to the first read control
signal supplied to the first read word line WLR1.

The first memory cell C3 is connected to the first write
word line WLWO, the first read word line WLRO, the first
read bit line BLR1, the first read inverted bit line /BLR1, the
first write bit line BLW1, and the first write inverted bit line
/BLW1.

The first memory cell C3 stores data based on a first write
data signal supplied to the first write bit line BLW1 and a
first write inverted data signal that is supplied to the first
write inverted bit line /BLW1 and is inverted from the logic
of the first write data signal, in response to the first write
control signal supplied to the first write word line WLWO.

The first memory cell C3 outputs a first read data signal
based on the stored data to the first read bit line BLR1 and
outputs a first read inverted data signal, which is inverted
from the logic of the first read data signal, to the first read
inverted bit line /BLR1 in response to the first read control
signal supplied to the first read word line WLRO.

The first memory cell C4 is connected to the first write
word line WLW1, the first read word line WLR1, the first
read bit line BLR1, the first read inverted bit line /BLR1, the
first write bit line BLW1, and the first write inverted bit line
/BLW1.

The first memory cell C4 stores data based on a first write
data signal supplied to the first write bit line BLW1 and a
first write inverted data signal that is supplied to the first
write inverted bit line /BLW1 and is inverted from the logic
of the first write data signal, in response to the first write
control signal supplied to the first write word line WLW1.

The first memory cell C4 outputs a first read data signal
based on the stored data to the first read bit line BLR1 and
outputs a first read inverted data signal, which is inverted
from the logic of the first read data signal, to the first read
inverted bit line /BLR1 in response to the first read control
signal supplied to the first read word line WLR1.

The first read sense amplifier RP0 senses the signals of the
first read bit line BLRO and the first read inverted bit line
/BLRO and outputs a first output data signal to an output
terminal AOOQ based on the sensed signals.

The first read sense amplifier RP1 senses the signals of the
first read bit line BLR1 and the first read inverted bit line
/BLR1 and outputs a first output data signal to an output
terminal AO1 based on the sensed signals.

For example, as shown in FIG. 1, the second storage XB
includes second write decoding lines LW0s and LW15,
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second write word lines WLWO05b and WLW15, second write
bit lines BLW05A and BLW15, second write inverted bit lines
/BLW0b and /BLW1b, second read decoding lines LR0b and
LR15b, second read word lines WLR0A and WLR15b, second
read bit lines BLR0A and BLR15, second read inverted bit
lines /BLRO0A and /BLR14, a second write clock line CLWb,
and a second read clock line CLRb.

For example, as shown in FIG. 1, the second storage XB
further includes a second write decoder WDb, second write
control circuits WC0b and WC1b, second write amplifiers
WP0b and WP1b, a second read decoder RDb, second read
control circuits RC0b and RC15, second memory cells C1b,
C2b, C3b, and C4b, and second read sense amplifiers RP05
and RP15.

The second write decoder WDb has an output part that
outputs signals to the second write decoding lines LW 05 and
LW15 based on a signal inputted via an input terminal WB0.

The second write control circuit WC05 has an output part
that outputs a signal to the second write word line WLW05
based on a second write decoding signal supplied to the
second write decoding line LW0b.

The second write control circuit WC15 has an output part
that outputs a signal to the second write word line WLW15
based on a second write decoding signal supplied to the
second write decoding line LW1b.

The second write amplifier WP05 has an output part that
outputs signals to the second write bit line BLW05A and the
second write inverted bit line /BLWO0b based on a signal
inputted via an input terminal BI0. The second write ampli-
fier WP15 has an output part that outputs signals to the
second write bit line BLW15 and the second write inverted
bit line /BLW15 based on a signal inputted via an input
terminal BI1.

The second read decoder RDb has an output part that
outputs signals to the second read decoding lines LR0b and
LR15 based on a signal inputted via an input terminal RB0.

The second read control circuit RC0b outputs a second
read control signal to the second read word line WLR0A
based on signals supplied to the second read decoding line
LROb and the clock line CLWb.

The second read control circuit RC15 outputs a second
read control signal to the second read word line WLR1b
based on signals supplied to the second read decoding line
LR1b and the clock line CLWb.

The second memory cell C154 is connected to the second
write word line WLWO05, the second read word line WLRO0bA,
the second read bit line BLRO0A, the second read inverted bit
line /BLRO0b, the second write bit line BLWO05A, and the
second write inverted bit line /BLWO0A.

The second memory cell C15b stores data based on a
second write data signal supplied to the second write bit line
BLWO0b and a second write inverted data signal that is
supplied to the second write inverted bit line /BLW05 and is
inverted from the logic of the second write data signal, in
response to a second write control signal supplied to the
second write word line WLW05.

The second memory cell C15 outputs a second read data
signal based on the stored data to the second read bit line
BLRO0b and outputs a second read inverted data signal,
which is inverted from the logic of the second read data
signal, to the second read inverted bit line /BLR0b in
response to the second read control signal supplied to the
second read word line WLRO0b.

The second memory cell C2b is connected to the second
write word line WLW15, the second read word line WLR15,
the second read bit line BLRO0A, the second read inverted bit
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6

line /BLROb, the second write bit line BLWO054, and the
second write inverted bit line /BLW0bA.

The second memory cell C2b stores data based on the
second write data signal supplied to the second write bit line
BLWO0b and a first write inverted data signal that is supplied
to the second write inverted bit line /BLW05 and is inverted
from the logic of the second write data signal, in response to
a second write control signal supplied to the second write
word line WLW15.

The second memory cell C2b outputs a second read data
signal based on the stored data to the second read bit line
BLRO0b and outputs a second read inverted data signal,
which is inverted from the logic of the second read data
signal, to the second read inverted bit line /BLR14 in
response to the second read control signal supplied to the
second read word line WLR1b.

The second memory cell C3b is connected to the second
write word line WLWO05, the second read word line WLRO05,
the second read bit line BLR15, the second read inverted bit
line /BLR1b, the second write bit line BLW154, and the
second write inverted bit line /BLW1b.

The second memory cell C35 stores data based on a
second write data signal supplied to the second write bit line
BLW15 and a first write inverted data signal that is supplied
to the second write inverted bit line /BLW15 and is inverted
from the logic of the second write data signal, in response to
the second write control signal supplied to the second write
word line WLW05.

The second memory cell C35 outputs a second read data
signal based on the stored data to the second read bit line
BLR16 and outputs a second read inverted data signal,
which is inverted from the logic of the second read data
signal, to the second read inverted bit line /BLR0S in
response to the second read control signal supplied to the
second read word line WLRO0b.

The second memory cell C4b is connected to the second
write word line WLW15, the second read word line WLR15,
the second read bit line BLR15, the second read inverted bit
line /BLR1b, the second write bit line BLW154, and the
second write inverted bit line /BLW1b.

The second memory cell C4b stores data based on the
second write data signal supplied to the second write bit line
BLW15 and the first write inverted data signal that is
supplied to the second write inverted bit line /BLW15 and is
inverted from the logic of the second write data signal, in
response to the second write control signal supplied to the
second write word line WLW15.

The second memory cell C4b outputs a second read data
signal based on the stored data to the second read bit line
BLR16 and outputs a second read inverted data signal,
which is inverted from the logic of the second read data
signal, to the second read inverted bit line /BLR14 in
response to the second read control signal supplied to the
second read word line WLR1b.

The second read sense amplifier RP0b senses the signals
of the second read bit line BLR0S and the second read
inverted bit line /BLR0A and outputs a second output data
signal to an output terminal BOO based on the sensed
signals.

The second read sense amplifier RP15 senses the signals
of the second read bit line BLR14 and the second read
inverted bit line /BLR15 and outputs a second output data
signal to the output terminal BO1 based on the sensed
signals.

FIG. 2 is a circuit diagram showing an example of the
configuration of the first memory cell C1 shown in FIG. 1.
In the example of FIG. 2, a MOS transistor of a first
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conductivity type is a pMOS transistor while a MOS tran-
sistor of a second conductivity type is an nMOS transistor.
The MOS transistor of the first conductivity type may be an
nMOS transistor while the MOS transistor of the second
conductivity type may be a pMOS transistor.

For example, as shown in FIG. 2, the first memory cell C1
includes a first drive MOS transistor T1 of the first conduc-
tivity type, a second drive MOS transistor T2 of the first
conductivity type, a third drive MOS transistor T3 of the
second conductivity type, a fourth drive MOS transistor T4
of the second conductivity type, a first select MOS transistor
M1 of the second conductivity type, a second select MOS
transistor M2 of the second conductivity type, a third select
MOS transistor M3 of the second conductivity type, and a
fourth select MOS transistor M4 of the second conductivity
type.

One end (source) of the first drive MOS transistor T1 is
connected to a first potential line (power line) VDD, the
other end (drain) of the first drive MOS transistor T1 is
connected to a first node N1, and the gate of the first drive
MOS transistor T1 is connected to a second node N2.

One end (source) of the second drive MOS transistor T2
is connected to the first potential line VDD, the other end
(drain) of the second drive MOS transistor T2 is connected
to the second node N2, and the gate of the second drive MOS
transistor T2 is connected to the first node N1.

One end (source) of the third drive MOS transistor T3 is
connected to a second potential line (ground line) VSS, the
other end (drain) of the third drive MOS transistor T3 is
connected to the first node N1, and the gate of the third drive
MOS transistor T3 is connected to the second node N2.

One end (source) of the fourth drive MOS transistor T4 is
connected to the second potential line VSS, the other end
(drain) of the fourth drive MOS transistor T4 is connected to
the second node N2, and the gate of the fourth drive MOS
transistor T4 is connected to the first node N1.

One end (drain) of the first select MOS transistor M1 is
connected to the first write bit line BLWO, the other end
(source) of the first select MOS transistor M1 is connected
to the first node N1, and the gate of the first select MOS
transistor M1 is connected to the first write word line
WLWO.

One end (drain) of the second select MOS transistor M2
is connected to the first write inverted bit line /BLWO0, the
other end (source) of the second select MOS transistor M2
is connected to the second node N2, and the gate of the
second select MOS transistor M2 is connected to the first
write word line WLWO.

One end (drain) of the third select MOS transistor M3 is
connected to the first read bit line BLRO, the other end
(source) of the third select MOS transistor M3 is connected
to the first node N1, and the gate of the third select MOS
transistor M3 is connected to the first read word line WLRO.

One end (drain) of the fourth select MOS transistor M4 is
connected to the first read inverted bit line /BLRO, the other
end (source) of the fourth select MOS transistor M4 is
connected to the second node N2, and the gate of the fourth
select MOS transistor M4 is connected to the first read word
line WLRO.

The first memory cell C1 operates as a two-input two-
output static random access memory (SRAM).

The first memory cells C2, C3, and C4 and the second
memory cells C1b, C2b, C3b, and C4b are identical in
circuit configuration to the first memory cell C1 shown in
FIG. 2.

In the following example of a circuit connection, the
semiconductor memory device 100 configured thus is oper-
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ated as a three-port memory. As has been discussed, the two
two-port memories are provided in the circuit connection of
the semiconductor memory device 100 shown in FIG. 1.

FIG. 3 shows the example of the circuit connection
(semiconductor memory device 100A) that allows the semi-
conductor memory device 100 in FIG. 1 to act as a three-port
memory. In FIG. 3, the same reference numerals as in FIG.
1 indicate the same configurations and the explanation
thereof is omitted.

As indicated by X1 in FIG. 3, the first write decoding line
LWO0 and the second write decoding line LW0b are electri-
cally connected to each other. Moreover, the first write
decoding line LW1 and the second write decoding line
LW1b are electrically connected to each other. Furthermore,
the first write clock line CLW and the second write clock line
CLWb are electrically connected to each other.

With this configuration, the first write decoder WD out-
puts the first write decoding signal to the first write decoding
lines LW0 and LW1 in response to a first input write signal
inputted via the input terminal WAO. In this case, the second
write decoding signal is the first write decoding signal.

As indicated by X2 in FIG. 3, the output part of the second
write decoder WDb and the second write decoding lines
LW0b and LW1b are electrically insulated from each other.
Moreover, the second write clock line CLWb and the input
terminal WBCLK are electrically insulated from each other.

The input terminals WB0 and WBCLK are not used (do
not act as ports).

As indicated by X4 in FIG. 3, the first write bit lines
BLW0 and BLW1 and the second write bit lines BLW0& and
BLW15 are electrically connected to each other and the first
write inverted bit lines /BLWO0 and /BLW1 and the second
write inverted bit lines /BLW05 and /BLW15 are electrically
connected to each other.

With this configuration, the first write amplifiers WP0 and
WP1 output the first write data signals in response to first
input data signals inputted via the input terminals AI0 and
All. In this case, the second write data signal is the first
write data signal.

As indicated by X3 in FIG. 3, the output part of the second
write amplifier WP0b and the second write bit line BLW0A
and the second write inverted bit line /BLW0b are electri-
cally insulated from each other. The output part of the
second write amplifier WP15 and the second write bit line
BLW15 and the second write inverted bit line /BLW15 are
electrically insulated from each other.

The input terminals BI0 and BI1 are not used.

The circuit connection of FIG. 3 allows the semiconduc-
tor memory device 100 to act as a three-port memory.
Specifically, in the semiconductor memory device 100A, the
first write word line and the second write word line simul-
taneously write opening data (the first write bit line and the
second write bit line that are connected to one port write
identical data to the memory cells Cell of the first storage
XA and the second storage XB that are electrically con-
nected to each other). The data is read from the memory cells
Cell through the ports (two ports) of the first storage XA and
the second storage XB. This configuration allows the semi-
conductor memory device 100A to act as a three-port
memory.

With this configuration, the number of ports of the
memory can be changed by correcting only metal layers or
via layers in the semiconductor memory device 100. In the
case of a small number of ports, a storage capacity can be
larger than that of a large number of ports, thereby increas-
ing the storage capacity of a circuit area.



US 9,455,024 B1

9

Thus, the semiconductor memory device according to the
first embodiment can reduce the circuit area.

In this example, the connection of the two two-port
memories is changed to have the function of a three-port
memory. However, the function of a three-port memory can
be also obtained by changing the connection of two dual-
port memories, each including two writing/reading ports.
Specifically, the function of a three-port memory can be also
obtained such that the write and read bit lines for one port
are commonly connected between the two dual-port memo-
ries, the two word lines simultaneously write opening data,
the data is read from the memory cells, and the data is
written and read on the other ports (two ports) of the two
dual port memories.

Second Embodiment

FIG. 4 shows an example of the configuration of a
semiconductor memory device 200 according to a second
embodiment. In FIG. 4, the same reference numerals as in
FIG. 1 indicate the same configurations as those of the first
embodiment and the explanation thereof is omitted.

As shown in FIG. 4, the semiconductor memory device
200 includes a first storage X A and a second storage XB that
enable writing and reading of data. In the circuit connection
of the semiconductor memory device 200 shown in FIG. 4,
two two-port memories are provided.

As shown in FIG. 4, unlike in the configuration of FIG. 1,
the first read inverted bit lines /BLR0 and /BLR1 are omitted
in the first storage XA.

As shown in FIG. 4, unlike in the configuration of FIG. 1,
the second read inverted bit lines /BLR0S and /BLR1b are
further omitted in the second storage XB.

Other configurations of the semiconductor memory
device 200 are identical to those of the semiconductor
memory device 100 shown in FIG. 1.

FIG. 5 is a circuit diagram showing an example of the
configuration of a first memory cell C1 in FIG. 4.

As shown in FIG. 5, the first memory cell C1 includes, for
example, a first drive MOS transistor T1 of a first conduc-
tivity type, a second drive MOS transistor T2 of the first
conductivity type, a third drive MOS transistor T3 of a
second conductivity type, a fourth drive MOS transistor T4
of the second conductivity type, a first select MOS transistor
M1 of the second conductivity type, a second select MOS
transistor M2 of the second conductivity type, a third select
MOS transistor M3 of the second conductivity type, and a
fourth select MOS transistor M4 of the second conductivity
type.

One end (source) of the first drive MOS transistor T1 is
connected to a first potential line (power line) VDD, the
other end (drain) of the first drive MOS transistor T1 is
connected to a first node N1, and the gate of the first drive
MOS transistor T1 is connected to a second node N2.

One end (source) of the second drive MOS transistor T2
is connected to the first potential line VDD, the other end
(drain) of the second drive MOS transistor T2 is connected
to the second node N2, and the gate of the second drive MOS
transistor T2 is connected to the first node N1.

One end (source) of the third drive MOS transistor T3 is
connected to a second potential line (ground line) VSS, the
other end (drain) of the third drive MOS transistor T3 is
connected to the first node N1, and the gate of the third drive
MOS transistor T3 is connected to the second node N2.

One end (source) of the fourth drive MOS transistor T4 is
connected to the second potential line VSS, the other end
(drain) of the fourth drive MOS transistor T4 is connected to
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the second node N2, and the gate of the fourth drive MOS
transistor T4 is connected to the first node N1.

One end (drain) of the first select MOS transistor M1 is
connected to a first write bit line BLWO, the other end
(source) of the first select MOS transistor M1 is connected
to the first node N1, and the gate of the first select MOS
transistor M1 is connected to a first write word line WLWO.

One end (drain) of the second select MOS transistor M2
is connected to a first write inverted bit line /BLWO, the
other end (source) of the second select MOS transistor M2
is connected to the second node N2, and the gate of the
second select MOS transistor M2 is connected to the first
write word line WLWO.

One end (drain) of the third select MOS transistor M3 is
connected to a first read bit line BLRO and the gate of the
third select MOS transistor M3 is connected to a first read
word line WLRO.

One end (drain) of the fourth select MOS transistor M4 is
connected to the other end (source) of the third select MOS
transistor M3, the other end (source) of the fourth select
MOS transistor M4 is connected to the second potential line
VSS, and the gate of the fourth select MOS transistor M4 is
connected to the second node N2.

The first memory cell C1 acts as a two-input one-output
SRAM.

Other first memory cells C2, C3, and C4 and second
memory cells C1b, C2b, C3b, and C4b are also identical in
circuit configuration to the first memory cell C1 shown in
FIG. 5.

In the following example of a circuit connection, the
semiconductor memory device 200 configured thus acts as a
three-port memory.

FIG. 6 shows the example of the circuit connection
(semiconductor memory device 200A) that allows the semi-
conductor memory device 200 in FIG. 4 to act as a three-port
memory. In FIG. 6, the same reference numerals as in FIG.
3 indicate the same configurations and the explanation
thereof is omitted.

Unlike in the circuit configuration of FIG. 3, the first read
inverted bit lines /BLRO and /BLR1 and the second read
inverted bit lines /BLR0b and /BLR15 are omitted in the
circuit configuration of FIG. 6. Other circuit configurations
are identical to those of FIG. 3.

Thus, the circuit connection of FIG. 3 allows the semi-
conductor memory device 100 to act as a three-port memory.
Specifically, in the semiconductor memory device 200A, a
first write word line and a second write word line simulta-
neously write opening data (write the same data to two
memory cells Cell), the data is read from the memory cells
Cell through ports, allowing the semiconductor memory
device 200A to act as a three-port memory.

Other functions of the semiconductor memory device 200
configured thus are similar to those of the first embodiment.

As in the first embodiment, the number of ports of the
memory can be changed by correcting only metal layers or
via layers in the semiconductor memory device 200 accord-
ing to the second embodiment. In the case of a small number
of ports, a storage capacity can be larger than that of a large
number of ports, thereby increasing the storage capacity per
a circuit area.

Third Embodiment

FIG. 7 is a circuit diagram of another configuration
example of the first memory cell C1 shown in FIG. 1. In
FIG. 7, the same reference numerals as in FIG. 5 indicate the
same configurations and the explanation thereof is omitted.
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As shown in FIG. 7, the first memory cell C1 further
includes a fifth select MOS transistor M5 of a second
conductivity type and a sixth select MOS transistor M6 of
the second conductivity type unlike in the circuit configu-
ration of FIG. 5.

One end (drain) of the fifth select MOS transistor M5 is
connected to a first read inverted bit line /BL.R0 and the gate
of the fifth select MOS transistor M5 is connected to a first
read word line WLRO.

One end (drain) of the sixth select MOS transistor M6 is
connected to the other end (source) of the fifth select MOS
transistor M5, the other end of the sixth select MOS tran-
sistor M6 is connected to a second potential line VSS, and
the gate of the sixth select MOS transistor M6 is connected
to a first node N1.

The first memory cell C1 operates as a two-input two-
output SRAM.

Other first memory cells C2, C3, and C4 and second
memory cells C1b, C2b, C3b, and C4b are identical in
circuit configuration to the first memory cell C1 shown in
FIG. 7.

With this configuration, the first memory cells C1, C2, C3,
and C4 and the second memory cells C1b, C2b, C3b, and
C4b are applied to the semiconductor memory device 100
shown in FIG. 1. In an example of a circuit connection that
allows a semiconductor memory device 100 including the
first memory cells C1, C2, C3, and C4 shown in FIG. 7 to
act as a three-port memory, the circuit connection is identical
to that of FIG. 3 (semiconductor memory device 100A).

As has been discussed, the circuit connection shown in
FIG. 3 allows the semiconductor memory device to act as a
three-port memory. Specifically, in the semiconductor
memory device according to the present embodiment, a first
write word line and a second write word line simultaneously
write opening data (write the same data to the two memory
cells). The data is read from the memory cells through ports,
allowing the semiconductor memory device to act as a
three-port memory.

The semiconductor memory device configured thus has
the same function as in the first embodiment.

Specifically, as in the first embodiment, the number of
ports of the memory can be changed by correcting only
metal layers or via layers in the semiconductor memory
device according to the third embodiment. In the case of a
small number of ports, a storage capacity can be larger than
that of a large number of ports, thereby increasing the
storage capacity of a circuit area.

Fourth Embodiment

A fourth embodiment will describe still another example
of a circuit connection that allows a semiconductor memory
device to act as a three-port memory.

FIG. 8 show an example of a circuit connection that
allows the semiconductor memory device shown in FIG. 1
to act as a three-port memory. In FIG. 1, the first storage XA
and the second storage XB are vertically disposed, whereas
in FIG. 8, a first storage XA and a second storage XB are
horizontally disposed. In FIG. 8, the same reference numer-
als as in FIG. 1 indicate the same configurations and the
explanation thereof is omitted.

As shown in FIG. 8, a semiconductor memory device 400
includes the first storage XA and the second storage XB that
enable writing and reading of data.
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As indicated by X5 in FIG. 8, the output parts of second
write control circuits WC0b and WC15 and second write
word lines WLW0b and WLW15b are electrically insulated
from each other.

Moreover, as indicated by X6 in FIG. 8, first write word
lines WLWO0 and WLW1 and the second write word lines
WLWO0b and WLW15 are electrically connected to each
other. The output parts of first write control circuits WCO0
and WC1 and the first write word line WLW0 and WLW1
are electrically connected to each other.

With this configuration, a first write decoder WD outputs
a first write decoding signal to the first write word lines
WLWO0 and WLW1 in response to a first input write signal
WAQO. Furthermore, second write decoding signals from the
second write word lines WLW0b and WLW1b are the first
write decoding signals.

As indicated by X7 in FIG. 8, the input parts of second
write amplifiers WP05 and WP15 are connected to the input
parts of first write amplifiers WP0 and WP1.

With this configuration, the first write amplifiers WP0 and
WP1 output first write data signals in response to first input
data signals inputted through input terminals AI0 and AIl.
Moreover, the second write amplifiers WP0bh and WP15
output second write data signals in response to the first input
data signals inputted through the input terminals AI0 and
All.

Thus, the circuit connection of FIG. 8 allows the semi-
conductor memory device 400 to act as a three-port memory.
Specifically, in the semiconductor memory device 400, a
first write word line and a second write word line simulta-
neously write opening data (write the same data to two
memory cells) and the data is read from the memory cells
through ports, allowing the semiconductor memory device
400 to act as a three-port memory.

Other functions of the semiconductor memory device 400
configured thus are identical to those of the first embodi-
ment.

As in the first embodiment, the number of ports of the
memory can be changed by correcting only metal layers or
via layers in the semiconductor memory device 400 accord-
ing to the fourth embodiment. In the case of a small number
of ports, a storage capacity can be larger than that of a large
number of ports, thereby increasing the storage capacity per
a circuit area.

Fifth Embodiment

A fifth embodiment will describe still another example of
a circuit connection that allows a semiconductor memory
device to act as a two-port memory.

FIG. 9 is a circuit diagram of a configuration example of
a semiconductor memory device 500 according to the fifth
embodiment. FIG. 10 shows a layout example of the semi-
conductor memory device 500 shown in FIG. 9. FIG. 11 is
a cross-sectional view showing an example of a cross
section taken along line Y1-Y1 of FIG. 10. FIG. 12 is a
cross-sectional view showing an example of a cross section
taken along line Y2-Y2 of FIG. 10. In the example of FIG.
9, a MOS transistor of a first conductivity type is illustrated
as a pMOS transistor and a MOS transistor of a second
conductivity type is illustrated as an nMOS transistor. How-
ever, the MOS transistor of the first conductivity type may
be an nMOS transistor and the MOS transistor of the second
conductivity type may be a pMOS transistor.

As shown in FIGS. 9 to 12, the semiconductor memory
device 500 includes a first word line WLA, a second word
line WLB, a first bit line BL, a second bit line /BL, a first
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select MOS transistor PG1 of the second conductivity type,
a second select MOS transistor PG2 of the second conduc-
tivity type, a first drive MOS transistor PU1 of the first
conductivity type, a second drive MOS transistor PU2 of the
first conductivity type, a first drive MOS transistor PD1 of
the second conductivity type, a fourth drive MOS transistor
PD2 of the second conductivity type, a third select MOS
transistor PG14 of the second conductivity type, a fourth
select MOS transistor PG2b of the second conductivity type,
a fifth drive MOS transistor PU1b of the first conductivity
type, a sixth drive MOS transistor PU2b of the first con-
ductivity type, a seventh drive MOS transistor PD15 of the
second conductivity type, an eighth drive MOS transistor
PD2b of the second conductivity type, and a connecting wire
CN.

One end (drain) of the first select MOS transistor PG1 is
connected to the first bit line BL, the other end (source) of
the first select MOS transistor PG1 is connected to a first
node N1, and the gate of the first select MOS transistor PG1
is connected to the first word line WLA.

One end (drain) of the second select MOS transistor PG2
is connected to the second bit line /BL, the other end
(source) of the second select MOS transistor PG2 is con-
nected to a second node N2, and the gate of the second select
MOS transistor PG2 is connected to the first word line WLA.

One end (source) of the first drive MOS transistor PU1 is
connected to a first potential line (power line) VDD, the
other end (drain) of the first drive MOS transistor PU1 is
connected to the first node N1, and the gate of the first drive
MOS transistor PU1 is connected to the second node N2.

One end (source) of the second drive MOS transistor PU2
is connected to the first potential line VDD, the other end of
the second drive MOS transistor PU2 is connected to the
second node N2, and the gate of the second drive MOS
transistor PU2 is connected to the first node N1.

One end (source) of the third drive MOS transistor PD1
is connected to a second potential line (ground line) VSS, the
other end (drain) of the third drive MOS transistor PD1 is
connected to the first node N1, and the gate of the third drive
MOS transistor PD1 is connected to the second node N2.

One end (source) of the fourth drive MOS transistor PD2
is connected to the second potential line VSS, the other end
(drain) of the fourth drive MOS transistor PD2 is connected
to the second node N2, and the gate of the fourth drive MOS
transistor PD2 is connected to the first node N1.

The first and second select MOS transistors PG1 and PG2
and the first, second, third, and fourth drive MOS transistors
PU1, PU2, PD1, and PD2 constitute an SRAM.

One end (drain) of the third select MOS transistor PG15
is connected to the first bit line BL, the other end (source)
of the third select MOS transistor PG15 is connected to a
third node N1b, and the gate of the third select MOS
transistor PG15 is connected to the second word line WLB.

One end (drain) of the fourth select MOS transistor PG25
is connected to the second bit line /BL, the other end
(source) of the fourth select MOS transistor PG2b is con-
nected to a fourth node N25, and the gate of the fourth select
MOS transistor PG2b is connected to the second word line
WLB.

One end (source) of the fifth drive MOS transistor PU1b
is connected to the first potential line VDD, the other end
(drain) of the fifth drive MOS transistor PU15 is connected
to the third node N1b, and the gate of the fifth drive MOS
transistor PU1b is connected to the fourth node N25.

One end (source) of the sixth drive MOS transistor PU2b
is connected to the first potential line VDD, the other end
(drain) of the sixth drive MOS transistor PU2b is connected
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to the fourth node N2, and the gate of the sixth drive MOS
transistor PU2b is connected to the third node N15.

One end (source) of the seventh drive MOS transistor
PD15b is connected to the second potential line VSS, the
other end (drain) of the seventh drive MOS transistor PD15
is connected to the third node N1b, and the gate of the
seventh drive MOS transistor PD15 is connected to the
fourth node N25.

One end (source) of the eighth drive MOS transistor PD2b
is connected to the second potential line VSS, the other end
(drain) of the eighth drive MOS transistor PD2b is con-
nected to the fourth node N2B, and the gate of the eighth
drive MOS transistor PD2b is connected to the third node
N1b.

The third and fourth select MOS transistors PG16 and
PG2b, the fifth, sixth, seventh, and eighth drive MOS
transistors PU1h, PU2b, PD15b, and PD2b constitute an
SRAM.

In this way, the semiconductor memory device 500
includes two memory cells (SRAM).

As shown in FIGS. 10 to 12, the semiconductor memory
device 500 includes an activated region AA where the MOS
transistor is formed, a wiring layer CS where a gate elec-
trode layer GC is provided, a metal layer M1 provided on the
wiring layer CS, a via layer V2 provided on the metal layer
M1, a metal layer M2 provided on the via layer V2, a via
layer V3 provided on the metal layer M2, a metal layer M3
provided on the via layer V3.

The second node N2 and the fourth node N2b are elec-
trically connected to each other via the connecting wire CN
provided in the metal layer M1. The connecting wire CN
may be provided in other layers, e.g., the wiring layer CS or
the gate electrode layer GC. As described above, one ends
(drains) of the first and third select MOS transistors PG1 and
PG1b are connected to the first bit line BL.. Moreover, one
ends (drains) of the second and fourth select MOS transis-
tors PG2 and PG2b are connected to the second bit line /BL.
This configuration allows the semiconductor memory device
500 to act as a two-port memory having two selecting lines
(the first and second word lines WLA and WLB).

As described above, in the semiconductor memory device
according to the fifth embodiment, the number of ports of
the memory can be changed by correcting only the metal
layers or the via layers. In the case of a small number of
ports, a storage capacity can be larger than that of a large
number of ports, thereby increasing the storage capacity per
a circuit area.

Sixth Embodiment

A sixth embodiment will describe still another example of
a circuit connection that allows a semiconductor memory
device to act as a two-port memory.

FIG. 13 is a circuit diagram showing a configuration
example of a semiconductor memory device 600 according
to the sixth embodiment. FIG. 14 shows a layout example of
the semiconductor memory device 600 shown in FIG. 13. In
FIGS. 13 and 14, the same reference numerals as in FIGS.
9 and 10 indicate the same configurations and the explana-
tion thereof is omitted.

As shown in FIGS. 13 and 14, the semiconductor memory
device 600 further includes a third bit line BLb and a fourth
bit line /BLb unlike in the fifth embodiment.

In this configuration, one end (drain) of the third select
MOS transistor PG15 is connected to the third bit line BLb,
the other end (source) of the third select MOS transistor
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PG1b5 is connected to a third node N15, and the gate of the
third select MOS transistor PG15 is connected to a second
word line WLB.

One end (drain) of the fourth select MOS transistor PG25
is connected to the fourth bit line /BLb, the other end
(source) of the fourth select MOS transistor PG2b is con-
nected to a fourth node N25, and the gate of the fourth select
MOS transistor PG2b is connected to the second word line
WLB.

Moreover, a second node N2 and the fourth node N25 are
electrically connected to each other via a connecting wire
CN provided in a metal layer M1.

This configuration allows the semiconductor memory
device 600 to act as a two-port memory having two selecting
lines (first and second word lines WLA and WLB).

Other configurations of the semiconductor memory
device 600 are identical to those of the semiconductor
memory device 500 according to the fifth embodiment.

As described above, the number of ports of the memory
can be changed by correcting only metal layers or via layers
in the semiconductor memory device according to the sixth
embodiment. In the case of a small number of ports, a
storage capacity can be larger than that of a large number of
ports, thereby increasing the storage capacity per a circuit
area.

Seventh Embodiment

A seventh embodiment will describe still another example
of a circuit connection that allows a semiconductor memory
device to act as a two-port memory.

FIG. 15 is a circuit diagram showing a configuration
example of a semiconductor memory device 700 according
to the seventh embodiment. FIG. 16 shows a layout example
of the semiconductor memory device 700 shown in FIG. 15.
In FIGS. 15 and 16, the same reference numerals as in FIGS.
9 and 10 indicate the same configurations and the explana-
tion thereof is omitted.

As shown in FIGS. 15 and 16, the semiconductor memory
device 700 further includes a third bit line BLb and a fourth
bit line /BLb unlike in the fifth embodiment.

One end (drain) of a third select MOS transistor PG15 is
connected to the third bit line BLb, the other end (source) of
the third select MOS transistor PG15 is connected to a third
node N1b, and the gate of the third select MOS transistor
PG1b is connected to a second word line WLB.

One end (drain) of a fourth select MOS transistor PG26b is
connected to the fourth bit line /BLb, the other end (source)
of the fourth select MOS transistor PG2b is connected to a
fourth node N2b, and the gate of the fourth select MOS
transistor PG2b is connected to the second word line WLB.

The first node N1 and the third node N154 are electrically
connected to each other via a connecting wire CN provided
in a metal layer M1. The connecting wire CN may be
provided in other layers, e.g., a wiring layer CS or a gate
electrode layer GC.

This configuration allows the semiconductor memory
device 700 to act as a two-port memory having two selecting
lines (first and second word lines WLA and WLB).

Other configurations of the semiconductor memory
device 700 are identical to those of the semiconductor
memory device 500 according to the fifth embodiment.

This configuration eliminates the need for a circuit for an
adjustable input/output port in the semiconductor memory
device 700. Thus, the absence of used ports eliminates
unnecessary circuits, reducing a circuit area.
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As described above, in the semiconductor memory device
according to the seventh embodiment, the number of ports
of the memory can be changed by correcting only metal
layers or via layers. In the case of a small number of ports,
a storage capacity can be larger than that of a large number
of ports, thereby increasing the storage capacity of per
circuit area.

Eighth Embodiment

An eighth embodiment will describe still another example
of a circuit connection that allows a semiconductor memory
device to act as a two-port memory.

FIG. 17 is a circuit diagram showing a configuration
example of a semiconductor memory device 800 according
to the eighth embodiment. FIG. 18 shows a layout example
of the semiconductor memory device 800 shown in FIG. 17.
In FIGS. 17 and 18, the same reference numerals as in FIGS.
9 and 10 indicate the same configurations and the explana-
tion thereof is omitted.

As shown in FIGS. 17 and 18, the semiconductor memory
device 800 further includes a third bit line BLb and a fourth
bit line /BLb unlike in the fifth embodiment.

In this configuration, one end (drain) of a third select
MOS transistor PG15 is connected to a third bit line BLb, the
other end (source) of the third select MOS transistor PG15
is connected to a third node N1b, and the gate of the third
select MOS transistor PG15 is connected to a second word
line WLB.

One end (drain) of a fourth select MOS transistor PG2b is
connected to a fourth bit line /BLb, the other end (source) of
the fourth select MOS transistor PG2b is connected to a
fourth node N25b, and the gate of the fourth select MOS
transistor PG2b is connected to the second word line WLB.

Moreover, a first node N1 and the third node N14 are
electrically connected to each other via a connecting wire
CN1 provided in a metal layer M1.

Moreover, a second node N2 and the fourth node N25 are
electrically connected to each other via a connecting wire
CN2 provided in the metal layer M1.

A connecting wire CN may be provided in other layers,
e.g., a wiring layer CS or a gate electrode layer GC.

This configuration allows the semiconductor memory
device 800 to act as a two-port memory having two selecting
lines (first and second word lines WLA and WLB).

Other configurations of the semiconductor memory
device 700 are identical to those of the semiconductor
memory device 500 according to the fifth embodiment.

As described above, the number of ports of the memory
can be changed by correcting only metal layers or via layers
in the semiconductor memory device according to the eighth
embodiment. In the case of a small number of ports, a
storage capacity can be larger than that of a large number of
ports, thereby increasing the storage capacity per circuit
area.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the inventions.
Indeed, the novel methods and systems described herein
may be embodied in a variety of other forms; furthermore,
various omissions, substitutions and changes in the form of
the methods and systems described herein may be made
without departing from the spirit of the inventions. The
accompanying claims and their equivalents are intended to
cover such forms or modifications as would fall within the
scope and spirit of the inventions.
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What is claimed is:

1. A semiconductor memory device comprising first and
second storages that enable writing and reading of data,
the first storage comprising:

a first decoding line, a first word line, a first bit line, a
second decoding line, a second word line, a second bit
line;

a first decoder including an output part that outputs a
signal to the first decoding line;

a first control circuit including an output part that outputs
a signal to the first word line based on a first decoding
signal supplied to the first decoding line;

a first amplifier including an output part that outputs a
signal to the first bit line;

a second decoder that outputs a signal to the second
decoding line;

a second control circuit that outputs a second control
signal to the second word line based on the signal
supplied to the second decoding line;

a first memory cell that stores, in response to a first control
signal supplied to the first word line, data based on a
first data signal supplied to the first bit line and outputs
a second data signal based on the stored data to the
second bit line in response to the second control signal;
and

a second amplifier that senses the signal of the second bit
line and outputs a first output data signal based on the
sensed signal,

the second storage comprising:

a third decoding line, a third word line, a third bit line, a
fourth decoding line, a fourth word line, a fourth bit
line;

athird control circuit including an output part that outputs
a signal to the third word line based on a third decoding
signal supplied to the third decoding line;

a fourth decoder that outputs a signal to the fourth
decoding line;

a fourth control circuit that outputs a fourth control signal
to the fourth word line based on a signal supplied to the
fourth decoding line;

a second memory cell that stores, in response to a third
control signal supplied to the third word line, data
based on a third data signal supplied to the third bit line
and outputs a fourth data signal based on the stored data
to the fourth bit line in response to the fourth control
signal; and

a third amplifier that senses the signal of the fourth bit line
and outputs a second output data signal based on the
sensed signal,

the first decoding line and the third decoding line being
electrically connected to each other,

the first bit line and the third bit line being electrically
connected to each other.

2. The semiconductor memory device according to claim

wherein the first word line is a first write word line,

the second word line is a first read word line,

the third word line is a second write word line,

the fourth word line is a second read word line,

the first bit line is a first write bit line,

the second bit line is a first read bit line,

the third bit line is a second write bit line,

the fourth bit line is a second read bit line,

the first amplifier is a first write amplifier,

the second amplifier is a first read sense amplifier, and

the third amplifier is a second read sense amplifier.
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3. The semiconductor memory device according to claim
1, wherein the first storage further includes a first inverted
bit line,

the first memory cell stores data, in response to the first
control signal, based on the first data signal and a first
inverted data signal that is supplied to the first inverted
bit line and is inverted from a logic of the first data
signal.

4. The semiconductor memory device according to claim
2, wherein the first decoder outputs the first decoding signal
in response to a first input write signal, and

the first amplifier outputs the first data signal in response
to a first input data signal.

5. The semiconductor memory device according to claim
2, wherein the first memory cell is connected to the first
write word line, the first read word line, the first read bit line,
and the first write bit line.

6. The semiconductor memory device according to claim
2, wherein the second memory cell is connected to the
second write word line, the second read word line, the
second read bit line, and the second write bit line.

7. The semiconductor memory device according to claim
5, wherein the second memory cell is connected to the
second write word line, the second read word line, the
second read bit line, and the second write bit line.

8. The semiconductor memory device according to claim
2, wherein the first storage further includes a first inverted
bit line,

the first memory cell stores data, in response to the first
control signal, based on the first data signal and a first
inverted data signal that is supplied to the first inverted
bit line and is inverted from a logic of the first data
signal.

9. The semiconductor memory device according to claim
8, wherein the first storage further includes a second inverted
bit line,

the second memory cell stores data, in response to the
third control signal, based on the third data signal and
athird inverted data signal that is supplied to the second
inverted bit line and is inverted from a logic of the third
data signal.

10. The semiconductor memory device according to claim

8, wherein the first decoder outputs the first decoding signal
in response to a first input write signal, and

the first amplifier outputs the first data signal in response
to a first input data signal.

11. The semiconductor memory device according to claim

8, wherein the first memory cell is connected to the first
write word line, the first read word line, the first read bit line,
and the first write bit line.

12. The semiconductor memory device according to claim
8, wherein the second memory cell is connected to the
second write word line, the second read word line, the
second read bit line, and the second write bit line.

13. The semiconductor memory device according to claim
11, wherein the second memory cell is connected to the
second write word line, the second read word line, the
second read bit line, and the second write bit line.

14. A semiconductor memory device comprising first and
second storages that enable writing and reading of data,

the first storage comprising:

a first decoding line, a first word line, a first bit line, a
second decoding line, a second word line, a second bit
line;

a first decoder including an output part that outputs a
signal to the first decoding line;
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a first control circuit including an output part that outputs
a signal to the first word line based on a first decoding
signal supplied to the first decoding line;

a first amplifier including an output part that outputs a
signal to the first bit line;

a second decoder that outputs a signal to the second
decoding line;

a second control circuit that outputs a second control
signal to the second word line based on the signal
supplied to the second decoding line;

a first memory cell that stores, in response to a first control
signal supplied to the first word line, data based on a
first data signal supplied to the first bit line and outputs
a second data signal based on the stored data to the
second bit line in response to the second control signal;

a second amplifier that senses the signal of the second bit
line and outputs a first output data signal based on the
sensed signal,

the second storage comprising:

a third word line, a third bit line, a fourth word line, a
fourth bit line;

a second memory cell that stores, in response to a third
control signal supplied to the third word line, data
based on a third data signal supplied to the third bit line
and outputs a fourth data signal based on the stored data
to the fourth bit line in response to a fourth control
signal; and

a third amplifier that senses the signal of the fourth bit line
and outputs a second output data signal based on the
sensed signal,

the first word line and the third word line being electri-
cally connected to each other,

the third word line being electrically connected to the
output part of the first control circuit.
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15. The semiconductor memory device according to claim 35

14, wherein the first word line is a first write word line,
the second word line is a first read word line,
the third word line is a second write word line,
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the fourth word line is a second read word line,

the first bit line is a first write bit line,

the second bit line is a first read bit line,

the third bit line is a second write bit line,

the fourth bit line is a second read bit line,

the first amplifier is a first write amplifier,

the second amplifier is a first read sense amplifier, and

the third amplifier is a second read sense amplifier.

16. The semiconductor memory device according to claim
14, wherein the first storage further includes a first inverted
bit line,

the first memory cell stores data, in response to the first

control signal, based on the first data signal and a first
inverted data signal that is supplied to the first inverted
bit line and is inverted from a logic of the first data
signal.

17. The semiconductor memory device according to claim
15, wherein the first decoder outputs the first decoding signal
in response to a first input write signal, and

the first amplifier outputs the first data signal in response

to a first input data signal.

18. The semiconductor memory device according to claim
15, wherein the first memory cell is connected to the first
write word line, the first read word line, the first read bit line,
and the first write bit line.

19. The semiconductor memory device according to claim
15, wherein the second memory cell is connected to the
second write word line, the second read word line, the
second read bit line, and the second write bit line.

20. The semiconductor memory device according to claim
16, wherein the second storage further includes a second
inverted bit line,

the second memory cell stores data, based on the third

data signal and a third inverted data signal that is
supplied to the second inverted bit line and is inverted
from a logic of the third data signal.

#* #* #* #* #*



